Saccharin effects on morphine-induced antinociception in the mouse formalin test.
This study was performed to investigate the role of sweetness and taste sensations of the non-caloric sweetener saccharin on pain and morphine antinociception by the formalin test in mice. The formalin test was chosen because it measures the response to a long-lasting nociceptive stimulus and thus may closely resemble clinical pain. The total time (seconds) spent licking and biting the injected paw (indices of nociception) during periods of 0-5 min (early phase) and 10-30 min (late phase) were measured as an indicator of pain and inflammatory responses. A 12 days pretreatment of animals with saccharin (0.04%, 0.08%, 0.16%) produced complex effects on the action of morphine. All doses significantly potentiated the low dose (1.5 mgkg(-1)) of morphine-induced analgesia in the early phase significantly but antagonized the effect of morphine (3 mgkg(-1)). The effect of high doses of morphine (6-9 mgkg(-1)) was antagonized by the low dose of saccharin (0.04%), but the effect of morphine (6 mgkg(-1)) was potentiated with high concentrations of saccharin (0.08% and 0.16%). All doses of saccharin decreased the analgesic effect of morphine at a dose of 9 mgkg(-1). Analgesic effects of low doses of morphine (1.5-3 mgkg(-1)) were decreased by all doses of saccharin in the late phase. Different concentrations of saccharin also affected the antagonistic effect of naloxone (0.4 mgkg(-1)) on morphine-induced analgesia in both phases of the formalin test. The high dose of saccharin (0.16%) potentiated the effect of naloxone in the late phase. The results obtained suggest that sweet sensation is an important factor in mediating morphine analgesic properties. It is therefore inappropriate to use different concentrations of sweet saccharin solutions interchangeably.